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METHOD AND SYSTEM FOR REDUCING MOIRE IN DISPLAYS 

FIELD OF THE INVENTION 
[0001] This invention relates in general to projection displays and more 
particularly to reducing moire in projection displays. 

BACKGROUND OF THE INVENTION 
[0002] Conventional lenticular projection displays often suffer from moire. 
Moire results from the improper alignment of the periodical structures with the 
pixel projection pitch. When a linear space between pixels aligns with a row or 
column of lenticular lenses on the screen, the result is moire. Moire appears to 
the viewer as bands across the display. 

[0003] Conventionally, moire is addressed by making the pitch of the 
lenticular lenses finer than the image pixel pitch. However, the main drawback to 
this conventional solution is expense. As displays become higher resolution, the 
lenticular lenses must become increasingly small. Lenticular screens typically 
become considerably more expensive and difficult to manufacture as the size of 
the lenticular lenses decrease. 

SUMMARY OF THE INVENTION 
According to principles of the present invention, in one embodiment, moire 
is reduced on a lenticular screen. A projector is configured to project pixels onto 
the screen for display. At least a portion of the projector is disturbed to cause 
displacement of the projection of the pixels to reduce moire. 

DESCRIPTION OF THE DRAWINGS 
[0004] Figure 1 is a cross sectional illustration of one embodiment of the 
present invention reduced moire display. 

[0005] Figure 2 is a cross sectional illustration of another embodiment of the 
present invention reduced moire display. 

[0006] Figure 3 is a flow chart illustrating one embodiment of the present 
invention method for reducing moire. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0007] Illustrated in Figure 1 is one embodiment of the reduced moire display 
2 of the present invention. Display 2 includes projector 4, screen 6, actuator 8 
and optionally, sensor 10, pixel projection pitch controller 12, frequency controller 
14, magnitude controller 16, direction controller 18, computer 20, and program 
storage system 22. 

[0008] Lenticular screen 6 has front 24 and back 26. Lenticular screen 6 
includes lenticules 28. In one embodiment, lenticules 28 are tiny grooves 
molded or embossed into the surface of lenticular screen 6. Lenticules 28 serve 
as lenses to pass light from back 26 of screen 6 to front 24 of screen 6. 
[0009] Although Figures 1 and 2 illustrate a rear projection display system, 
other forms of projection display systems, such as a front projection display, can 
be substituted without departing from the present invention. In a front projection 
display, screen front 24 and back 26 are interchanged in the Figures. In this 
embodiment, lenticules 28 serve as lenses that reflect light. 
[0010] Projector 4 is any structure configured to project pixel 30 onto screen 
6. In one embodiment, projector 4 is configured to project pixel 30 onto only one 
lenticule 28. In another embodiment, projector 4 projects pixel 30 onto several 
lenticules 28. 

[001 1] Projector 4 includes pixel generator 32. Pixel generator 32 is any 
structure configured to generate pixels 30 for projection by projector 4 onto 
screen 6. 

[0012] In one embodiment, pixel generator 32 includes light source 34 and 
micro-mirror 36. Light source 34 is any source of light. In one embodiment, light 
source 34 is a source of a single color of light. In another embodiment, light 
source 34 is a source of multiple colors of light, such as red, blue, and green. 
[0013] Micro-mirror 36 is any structure configured to direct pixel 30 onto 
screen 6 directly or to direct pixel 30 onto positioning mirror 38 (see figure 2) for 
indirect projection onto screen 6. Although Figure 1 illustrates only one micro- 
mirror 36, in practice, pixel generator 32 usually includes more than one micro- 
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mirror 36. In this embodiment, micro-mirrors 36 may be configured in any 
manner suitable for directing pixels 30 onto screen 6. An example of one such 
configuration is an array. 

[0014] Optionally, projector 4 also includes positioning mirror 38. As 
illustrated in Figure 2, pixel generator 32 conveys pixel 30 of light onto positioning 
mirror 38. Positioning mirror 38 directs pixel 30 onto at least one lenticule 28. 
[0015] Actuator 8 is any structure configured to cause physical displacement 
of the projection of pixel 30 on screen 6 to reduce moire. Moire is reduced by 
either aligning each pixel 30 with lenticules 28 or repetitively displacing each pixel 
30 so that moire is less visible or less noticeable to the viewer. 
[0016] Examples of actuator 8 include vibrators, rotators, modulators, and 
translators. In one embodiment, actuator 8 includes a vibrator linked to at least 
one of the micro-mirrors 36. In another embodiment, actuator 8 a vibrator linked 
to positioning mirror 38. 

[001 7] Sensor 1 0 is any structure configured to determine the location of the 
projection of pixel 30 in order to align the projection with lenticule 28. 
[001 8] Pixel projection pitch controller 1 2 is any combination of hardware and 
executable code configured to receive status information from sensor 10 
regarding the location of the projection of pixel 30 relative to the location of 
lenticule 28. Pixel projection pitch controller 12 is also configured to respond to 
the status information by directing actuator 8 to displace pixel 30 from its present 
projected location to the location that aligns the pixel pitch projection with the 
pitch of lenticule 28. 

[0019] Frequency controller 1 4 is any combination of hardware and 
executable code configured to regulate actuator 8 to regulate the frequency of 
the displacement. In one embodiment, the frequency is a frequency higher than 
may be noticed by a human eye. 

[0020] Magnitude controller 1 6 is any combination of hardware and 
executable code configured to regulate actuator 8 to regulate the magnitude of 
the disturbance to cause a particular amount or distance of displacement. The 
displacement of the projection of pixel 30 is any degree of displacement. In one 
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embodiment, the projection of pixel 30 is displaced the distance of the size of 
less than one lenticule 28. In another embodiment, the projection of pixel 30 is 
displaced the distance of the size of less than one pixel 30. 
[0021] Direction controller 1 8 is any combination of hardware and executable 
code configured to regulate actuator 8 to regulate the direction of the 
displacement caused by the disturbance. In one embodiment, the displacement 
caused by the disturbance always moves pixel 30 from its usual projection 
location to another established projection location. In another embodiment, the 
direction of the displacement caused by the disturbance is regulated to cause 
pixel 30 to project in different locations each time projector 4 is disturbed. 
[0022] Each of the magnitude, frequency, and direction may be repetitive or 
irregular. Examples of repetitive movement are linear, circular, and sinusoidal 
movement. Examples of irregular movement include random, pseudorandom, 
and complex functional movement. Complex functional movement is movement 
controlled by a complex function. 

[0023] Computer 20 is any combination of hardware and executable code 
configured to execute executable code stored in program storage system 22. 
Although pictured and discussed as separate from computer 20, projector 4, 
pixel projection pitch controller 12, frequency controller 14, magnitude controller 
16, and direction controller 18 are alternatively integral with or have portions 
integral with computer 20. 

[0024] Program storage system 22 is any device or system configured to store 
data or executable code. Program storage system 22 may also be a program 
storage system tangibly embodying a program, applet, or instructions executable 
by computer 20 for performing the method steps of the present invention 
executable by computer 20. Program storage system 22 may be any type of 
storage media such as magnetic, optical, or electronic storage media. 
[0025] Figure 3 is a flow chart representing steps of one embodiment of the 
present invention. Although the steps represented in Figure 2 are presented in a 
specific order, the present invention encompasses variations in the order of 
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steps. Furthermore, additional steps may be executed between the steps 
illustrated in Figure 3 without departing from the scope of the present invention. 
[0026] A projector 4 projects 40 pixels 30 on back 26 of lenticular screen 6. A 
portion of projector 4 is disturbed 42 to cause displacement of the projection of 
pixels 30 on screen 6 to reduce moire on screen 6. Disturbing 42 optionally 
includes regulating the frequency, magnitude, or direction of the disturbance in 
order to reduce moire. 

[0027] Optionally, the pixel projection pitch is aligned 44 with the pitch of 
lenticular screen 6. In one embodiment, the pixel projection pitch is aligned 44 
with the pitch of lenticular screen 6 dynamically and continuously to ensure the 
pixel projection pitch remains aligned 44 with the pitch of lenticular screen 6. 
[0028] The foregoing description is only illustrative of the invention. Various 
alternatives and modifications can be devised by those skilled in the art without 
departing from the invention. Accordingly, the present invention embraces all 
such alternatives, modifications, and variances that fall within the scope of the 
appended claims. 



